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This study investigated frequencies of smoking, alcohol use, and illicit drug use by diag-
nostic category in 566 adolescent psychiatric patients, comparing this sample with 8173
adolescents from the general population in Norway who completed the Young-HUNT 3
survey. Frequencies of current alcohol use were high in both samples but were lower
among psychiatric patients. Compared with adolescents in the general population, ado-
lescents in the clinical sample had a higher prevalence of current smoking and over four
times higher odds of having tried illicit drugs. In the clinical sample, those with mood
disorders reported the highest frequencies of smoking, alcohol use, and illicit drug use,
whereas those with autism spectrum disorders reported the lowest frequencies. Our re-
sults show an increased prevalence of risky health behaviors among adolescents with
psychiatric disorders compared with the general population. The awareness of disorder-
speciﬁc patterns of smoking and substance use may guide preventive measures.
© 2014 The Authors. Published by Elsevier Ltd on behalf of The Foundation for Pro-
fessionals in Services for Adolescents. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/3.0/).Introduction
Unhealthy behaviors such as smoking, drinking, and illicit drug use often begin during adolescence. These behaviors are
closely related to increased morbidity and mortality and represent major public health challenges (Chang et al., 2011; Hale &
Viner, 2012). Further, these behaviors have been linked to psychiatric disorders in adolescents (Saban & Flisher, 2010;
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W.L. Mangerud et al. / Journal of Adolescence 37 (2014) 1189e11991190Globally, tobacco use is the leading preventable cause of death (World Health Organization, 2011b), and most adult
smokers initiate smoking in adolescence (Okoli, Greaves, & Fagyas, 2013). The prevalence of smoking in girls and boys varies
across countries; in Norway, girls report a higher prevalence of smoking, although boys start smoking earlier (Guindon &
Boisclair, 2003; Okoli et al., 2013; Thoen & Holmen, 2010). The rates of smoking are considerably higher among in-
dividuals with a psychiatric disorder than in the general population (Aubin, Rollema, Svensson, &Winterer, 2012). According
to an Australian study, young people with psychiatric disorders start smoking at a younger age, on average, and smoke more
cigarettes per day than those with no mental illness (Lawrence, Mitrou, Sawyer, & Zubrick, 2010). Among adults and ado-
lescents with depression, a higher rate of smoking is reported compared with healthy controls (Tsuang, Francis, Minor,
Thomas, & Stone, 2012). Further, in an Australian cross-sectional study, adults with anxiety disorders were over-
represented among smokers (Lawrence, Considine, Mitrou, & Zubrick, 2010), and it seems that smoking is often used to
diminish negative affect (Tsuang et al., 2012). In clinical samples of adolescents and adults with ADHD, smoking rates were
higher than in the general population (McClernon & Kollins, 2008). Further, in nonclinical samples of adolescents, self-
reported ADHD symptoms were associated with smoking (McClernon & Kollins, 2008). For those with eating disorders,
particularly bulimia nervosa, smoking might be a method to reduce weight (Anzengruber et al., 2006). In general, smoking is
also associated with lower socioeconomic status (SES) in most developed countries (Hiscock, Bauld, Amos, Fidler, &Munafo,
2012).
Alcohol use, unlike smoking, is often intermittent and may vary considerably across the lifespan (Agrawal et al., 2012).
Alcohol consumption among adolescents and young adults seems to be increasing globally (World Health Organization,
2011a), but it is decreasing in European countries (Hibell et al., 2012). Approximately 4% of the global burden of disease is
now attributable to alcohol use (Room, Babor, & Rehm, 2005). In general, men drink more alcohol than women (Kerr-Correa,
Igami, Hiroce, & Tucci, 2007), but the sex difference is smaller at a younger age (Schulte, Ramo, & Brown, 2009). Alcohol use
increases in early adolescence, reaches its peak in young adulthood, and then declines (Windle &Windle, 2005). Alcohol is
often used as “self-medication” in patients with psychiatric disorders, as it is reported to temporarily alleviate feelings of
anxiety and depression (Mental Health Foundation, 2006). Alcohol may also help to induce sleep (Roehrs & Roth, 2001).
Alcohol problems are more common in people with depression than in the general population (Saban & Flisher, 2010;
Sullivan, Fiellin, & O'Connor, 2005), and, in adults, alcohol problems often coexist with anxiety disorders (Saban & Flisher,
2010). Social anxiety is more commonly associated with alcohol abuse than are other anxiety disorders (Saban & Flisher,
2010). Although studies on childhood ADHD and alcohol use report inconsistent ﬁndings (Molina et al., 2012), recent
meta-analyses have found evidence for an increased risk of alcohol abuse in adulthood (Charach, Yeung, Climans, & Lillie,
2011; Lee, Humphreys, Flory, Liu, & Glass, 2011). Notably, ADHD is present in one out of every four adults with a sub-
stance use disorder (van Emmerik-van Oortmerssen et al., 2012). Further, alcohol is one of the most commonly used sub-
stances among peoplewith bulimia nervosa, whereas peoplewith anorexia may avoid alcohol to prevent weight gain (Fischer
& le Grange, 2007; NDS., 2008). Although adults with lower SES consume alcohol less frequently than those with higher SES,
they may drink in higher quantities during each drinking session (Giskes, Turrell, Bentley, & Kavanagh, 2011; Huckle, You, &
Casswell, 2010).
Illicit drug use includes the non-medical use of drugs prohibited by national law, such as cannabis, cocaine, and opioids.
Hence, the use is both stigmatized and hidden, and estimating the prevalence of illicit drug use is therefore difﬁcult
(Degenhardt & Hall, 2012). Cannabis use is a signiﬁcant public health problem, associated with undesirable outcomes
including impaired short-term memory function or attention, impaired reaction time, higher risk for neuropsychiatric dis-
orders, greater susceptibility to further illicit drug use, and cannabis dependence (Schneider, 2008). Males report higher
cannabis consumption than do females, as well as having an earlier age of onset and being more likely to become dependent
(Kandel & Chen, 2000; Substance Abuse and Mental Health Services Administration, 2008; Wagner & Anthony, 2007).
Cannabis use is often initiated during adolescence, with a peak in early adulthood, followed by a general decline (Copeland,
Rooke, & Swift, 2013). Despite some contradictory ﬁndings, an increase in cannabis use is associated with increased psy-
chopathology in adolescents and young adults (Saban & Flisher, 2010). An Australian review also found increasing frequency
of cannabis use with increasing severity levels of anxiety disorders and depressive symptoms in young people (Copeland
et al., 2013). Acute effects of cannabis use may be associated with anxiety and panic reactions, while chronic use is associ-
atedwithmood disorders (Karila et al., 2014). An association between ADHD and cannabis use has been reported in a recently
published epidemiologic survey (De Alwis, Lynskey, Reiersen, & Agrawal, 2014). A cross-sectional study of 80 adolescents
with bulimia nervosa showed that one third had used illegal drugs (Fischer & le Grange, 2007), a result that is supported in a
recent, cross-sectional study of 290 adolescents (Mann et al., 2014).
To date, the majority of studies have focused on associations or causal relationships between one or few disorders and
substance use rather than reporting use of substances across a broad spectrum of psychiatric disorders. Further, most studies
on substance use and psychiatric disorders includeadult samples, with few examining these associations in young people.
The present study
We aimed to study the prevalence of current smoking, use of alcohol, and having tried illicit drugs among an adolescent
psychiatric sample, in direct comparison with a general adolescent population sample. We hypothesized that adolescent
psychiatric patients would report a higher frequency of substance use than adolescents from the general population. Further,
we hypothesized that the frequency of substance use would be higher among adolescents with depression, anxiety, or
W.L. Mangerud et al. / Journal of Adolescence 37 (2014) 1189e1199 1191hyperkinetic disorders than among those with other psychiatric disorders. We also expected to ﬁnd that more girls than boys
would report a higher frequency of current smoking, whereas more boys than girls were expected to report a higher fre-
quency of current alcohol use and having tried illicit drugs. We expected these frequencies to increase with age in both sexes.
Method
Study setting and participants
Clinical population sample
The present studywas part of the Health Survey undertaken at the Department of Child and Adolescent Psychiatry (CAP) at
St Olav's University Hospital in Trondheim, Norway. The Health Survey was a cross-sectional study of all patients aged 13e18
years who visited the CAP clinic at least once between February 15th, 2009 and February 15th, 2011. Emergency patients were
also invited to take part after they were stabilized. Exclusion criteria were considerable difﬁculties completing the ques-
tionnaire because of inadequate language skills, poor cognitive function, or a severe psychiatric state that could not be
sufﬁciently stabilized.
Of 1648 eligible adolescents, 717 (43.5%) participated in the CAP survey (Fig. 1). This survey and the representativeness of
the sample have previously been described in detail (Mangerud, Bjerkeset, Lydersen, & Indredavik, 2013).
The present study included 566 adolescents, and all met the criteria of having at least one psychiatric disorder. The sample
consisted of 307 girls (54.2%) and 259 boys (45.8%). The mean age was 15.68 years (standard deviation, SD ¼ 1.67), and 227
(40.1%) were aged 13e14, 200 (35.3%) were aged 15e16, and 139 (24.6%) were aged 17e18. A few adolescents (n ¼ 12) were
19e20 at the time of completing the questionnaire. Because of the low number in this age group, these adolescents were
included in the 17e18 age group in further analysis.
General population sample
The third survey of the Nord-Trøndelag Health Study, HUNT 3 (Young-HUNT 3, http://www.ntnu.edu/hunt/young-hunt)
was carried out from 2006 to 2008. All of the county's adolescents aged 13e19 whowere in school were invited to take part inFig. 1. Flowchart of participants in the clinical and in the community sample.
Table 1
Descriptive data on sex, age and parental level of education in the CAP survey and the Young-HUNT 3 survey.
CAP survey
n ¼ 566
Young-HUNT 3 survey
n ¼ 8173
Sex: n (%), P ¼ 0.073
- Girls 307/566 (54.2) 4115/8173 (50.3)
- Boys 259/566 (45.8) 4058/8173 (49.7)
Age: n (%), P ¼ 0.002
- 13e14 years 227/566 (40.1) 2899/8173 (35.5)
- 15e16 years 200/566 (35.3) 2746/8173 (33.6)
- 17e18 yearsa 139/566 (24.6) 2528/8173 (30.9)
Level of parental education (years):
n (%), P ¼ 0.008
- 0e11 years 44/409 (10.8) 1241/8084 (15.4)
- 12e13 years 181/409 (44.3) 3276/8084 (40.5)
- 14e15 years 114/409 (27.9) 2928/8084 (36.2)
- 16 years or more 70/409 (17.1) 639/8084 (7.9)
Pearson's chi-squared test was used on the variable “Sex”. Wilcoxon-Mann-Whitney test was used on the variables “Age” and “Level of parental education”.
a Age group 17e18 years includes adolescents 19e20 years of age from the CAP survey (n ¼ 12) and Young-HUNT survey (n ¼ 260).
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old respondents (n ¼ 27) were excluded because of the low number in this age group, resulting in a total sample size of 8173
for this study: 4115 girls (50.3%) and 4058 boys (49.7%). Themean agewas 15.89 years (SD¼ 1.74). A total of 2899 (35.5%) were
aged 13e14, 2746 (33.6%) were aged 15e16, and 2528 (30.9%) were aged 17e18. Some adolescents (n ¼ 260) were 19e20 at
the time of the study, and in further analysis these are included in the 17e18 age group.
Procedure
Newly referred patients and patients already enrolled at the CAP clinic received oral and written invitations during their
ﬁrst visit after the project started. Parents were invited to provide supplementary information. The participants responded to
an electronic questionnaire through a password-protected website. This was done at the clinic, without the presence of their
parents, but with assistance from a project coordinator if necessary. The parents responded to a shorter questionnaire, either
electronically or on paper. Additional data on the participants were collected from medical records.
In the Young-HUNT 3 survey, a comprehensive questionnaire with a wide range of demographic and health-related items
was completed by the students during 1 h of school time in an exam setting. Students who were not present at school on the
day of the study could complete the questionnaire at a later clinical examination.
Measures
Psychiatric diagnoses
The diagnoses were determined according to the International Statistical Classiﬁcation of Diseases and Related Health
Problems, 10th revision (ICD-10)multiaxial diagnostics (axes Ie IV) (WHO., 1992). The disorder leading to the present referral,
and hence the one requiring themost treatment resources, was set as themain diagnosis on Axis 1 (ICD-10 codes are speciﬁed
in Table 3). Secondary Axis 1 diagnoses were also registered. Diagnoses weremade during ordinary clinical practice by a child
psychiatrist or psychologist after reaching a consensus with other professionals from the multi-disciplinary team. The CAPTable 2
Frequency of smoking, alcohol use, and drug use by sex among 566 adolescents with a psychiatric disorder, and 8173 adolescents in the Young-HUNT 3
survey.
CAP survey Young-HUNT 3 survey Differences in
the two populations
Total
n ¼ 566
n (%)
Girls
n ¼ 307
n (%)
Boys
n ¼ 259
n (%)
P
Girls vs
Boys
Total
n ¼ 8173
n (%)
Girls
n ¼ 4115
n (%)
Boys
n ¼ 4058
n (%)
P
Girls vs
Boys
P
Girls vs
girls
P
Boys vs
boys
P Cap vs
Young-HUNT
Smoking:
n (%)
114/562
(20.3)
77/306
(25.2)
37/256
(14.5)
0.002 1041/7910
(13.2)
577/4006
(14.4)
464/3904
(11.9)
0.001 <0.001 0.221 <0.001
Alcohol use:
n (%)
258/562
(45.9)
169/306
(55.2)
89/256
(34.8)
<0.001 4200/7719
(54.4)
2231/3915
(57.0)
1969/3804
(51.8)
<0.001 0.550 <0.001 <0.001
Drug use:
n (%)
72/558
(12.9)
45/304
(14.8)
27/254
(10.6)
0.143 304/8044
(3.8)
122/4067
(3.0)
182/3977
(4.6)
<0.001 <0.001 <0.001 0.001
Missing values: For example 114/562 (20.3), indicates that 114 out of 562 adolescents with any psychiatric disorder were current smokers, which shows that
there were 4 missing values on smoking (total n ¼ 566). This applies to the entire table.
Pearson's chi-squared test was used in this table.
Table 3
Frequency of smoking, alcohol use, and drug use by psychiatric disorders in 566 adolescent psychiatric patients.
Total sample
n ¼ 566
Mood
disordersa
n ¼ 87
Anxiety
disordersb
n ¼ 148
Eating
disordersc
n ¼ 22
ASDd
n ¼ 39
Hyperkinetic
disorderse
n ¼ 216
Other
disordersf
n ¼ 54
Age: mean (SD), n ¼ 566 15.7 (1.7) 16.4 (1.6) 15.8 (1.7) 16.3 (1.1) 15.3 (1.5) 15.4 (1.7) 15.3 (1.7)
Smoking: n (%), n ¼ 562 114/562 (20.3) 25/84 (29.8) 27/148 (18.2) 4/22 (18.2) 0/39 (0.0) 49/215 (22.8) 9/54 (16.7)
Alcohol use: n (%), n ¼ 562 258/562 (45.9) 57/85 (67.1) 67/148 (45.3) 15/22 (68.2) 3/39 (7.7) 93/214 (43.5) 23/54 (43.5)
Drug use: n (%), n ¼ 558 72/558 (12.7) 13/85 (15.3) 17/147 (11.6) 2/22 (9.1) 0/38 (0.0) 32/213 (15.0) 8/53 (15.1)
Missing values: For example 25/84 (29.8), indicates that 25 of 84 adolescents with mood (affective) disorders were current smokers, which shows that there
were 3 missing values on smoking among those with mood disorders (total n ¼ 87). This applies to the entire table.
a ICD-codes F31eF34, and F38eF39.
b ICD-codes F40eF 44, F48, and F93.
c ICD-code F50.
d ICD-code F84.
e ICD-code F90.
f ICD-codes F20eF21, F28eF29, F54, F59eF60, F91eF92, F94eF95, and F98.
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netic disorders, autism spectrum disorders (ASD), tic disorders, psychosis, anxiety disorders, depression, and eating disorders.
The procedures typically require a thorough developmental history, interviews with the adolescents and parents, and the use
of rating scales suitable for the presenting problem. The assessment may be supplemented with somatic examination as well
as psychological or educational testing. For the purpose of this study, the clinical diagnoses were drawn from the medical
records.
The main Axis I psychiatric diagnoses in the study groups were mood disorders (n ¼ 87, of whom 74 had a depressive
disorder), anxiety disorders (n ¼ 148), eating disorders (n ¼ 22, 14 with anorexia and 8 with bulimia nervosa), ASD (n ¼ 39),
hyperkinetic disorders (n ¼ 216), and other disorders (a broad spectrum of psychiatric disorders with low frequency, n ¼ 54).
Of these, one had substance use disorder. As adolescents were classiﬁed according to their main diagnosis, the diagnostic
groups were mutually exclusive. The criteria for one disorders were met by 398 adolescents (70.3%), and 168 (29.7%) had two
or more disorders.
Smoking
In the CAP survey and the Young-HUNT 3 survey, self-reported smoking was assessed using the same two questions:
“Have you ever tried smoking?” with response options “Yes” (1) and “No” (0), and “Do you currently smoke?” with
response options “Yes, I smoke about _____ cigarettes daily” (4), “Yes, I smoke occasionally, but not daily” (3), “No, not
anymore, but previously I smoked occasionally” (2), “No, not anymore, but previously I smoked about _____ cigarettes
daily” (1), and “No, I don't smoke” (0). The answers were recoded into two categories: “current smokers” (1) who answered
that they were daily or occasional smokers; and “non-smokers” (0), who had never tried smoking or had smoked pre-
viously but not currently.
Alcohol use
In both study samples, self-reported alcohol use was assessed by two questions: “Have you ever tried drinking alcohol?”
with response options: “Yes” (1), “No” (0), and “Don't know” (2) and “Do you sometimes drink alcohol presently?” with
response options: “Yes” (1) and “No” (0). The answers were recoded into two categories: “current alcohol users” (1), who
sometimes drank alcohol presently; and “non-users of alcohol” (0) who had never tried alcohol or did not drink alcohol
presently.
Drug use
In both study samples, self-reported drug use was assessed by asking: “Have you ever tried hash, marijuana, or other illicit
drugs?”. The response options were “Yes” (1) and “No” (0).
Socioeconomic status
The highest level of parental education was used to represent the SES for the adolescent. In the CAP survey, the parents
self-reported their educational level. In the Young-HUNT 3 survey, Statistics Norway made this information available (http://
www.ssb.no/). Level of parental educationwas divided into four categories: 1) 2 years of high school or less (a maximum of 11
years); 2) completed high school and 1 year education and training after high school (a maximum of 13 years); 3) academy/
university for up to and including 4 years (a maximum of 16 years); and 4) academy/university for 5 years or more, or a PhD (a
total of 17 years or more).
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In Table 1, differences in the distribution of sex, age, and level of parental education between the CAP survey and the
Young-HUNT 3 survey participants were analyzed using Pearson's chi-squared test and the Wilcoxon-Mann-Whitney test.
The latter test was used because of the non-normal distributions of age and level of parental education. Outcome variables
were smoking (current smokers/non-smokers), alcohol use (current alcohol users/non-users of alcohol), and drug use (yes/
no). In Table 2, differences in the frequency of substance use between the CAP survey and the Young-HUNT 3 survey par-
ticipants were analyzed using Pearson's chi-squared test. In Table 4, we present the results of binary logistic regression used to
analyze the effect of age and to explore possible differences in the outcome variables between adolescents in the CAP survey
and in the Young-HUNT 3 survey. Ninety-ﬁve percent conﬁdence intervals (CI) are reported where relevant. Two-tailed P
values of <0.05 were considered statistically signiﬁcant. Differences in substance use between those with one psychiatric
disorder and those with several psychiatric disorders were also analyzed using binary logistic regression. Statistical analyses
were conducted using SPSS Version 21 (IBM Corp., Armonk, NY, USA).
Ethics
In both the CAP survey and the Young-HUNT 3 survey, written informed consent was obtained prior to inclusion from all
participating adolescents and from the parents or guardians of those under the age of 16. Study approval was given by the
Regional Committee for Medical and Health Research Ethics (reference number for the CAP survey: 4.2008.1393, for the
Young-HUNT Study: 4.2006.250, for the present study: 2011//2061/REK midt).
Results
Descriptive data on sex, age, and level of parental education in the CAP survey and the Young-HUNT 3 survey are shown in
Table 1. More girls than boys completed the CAP survey, while there were approximately equal numbers of boys and girls in
the Young-HUNT 3 survey. The percentages of girls and boys did not differ signiﬁcantly between the two samples (P¼ 0.073).
The adolescents in the CAP survey were younger (P ¼ 0.002) and had a higher level of parental education (P ¼ 0.008) than
those in the Young-HUNT 3 survey.
Table 2 presents the frequencies of smoking, drinking, and drug use by gender for participants in both surveys. Compared
with the Young-HUNT 3 sample, a signiﬁcantly larger proportion of adolescents in the CAP survey reported current smoking
(20.3% vs. 13.2%, P < 0.001) and having tried illicit drugs (12.9% vs. 3.8%, P < 0.001). In contrast, fewer adolescents in the CAP
survey than in the Young-HUNT 3 survey reported currently using alcohol (45.9% vs.54.4%, P < 0.001).
In the CAP survey, more girls than boys reported current smoking (25.2% vs. 14.5%, P ¼ 0.002) and current alcohol use
(55.2% vs. 34.8%, P < 0.001), but we found no statistical evidence for a sex difference in having tried illicit drugs (14.8% vs.
10.6%, P¼ 0.143). In the Young-HUNT 3 survey, more girls than boys reported current smoking (14.4% vs. 11.9%, P¼ 0.001) and
current alcohol use (57.0% vs. 51.8%, P < 0.001), but more boys than girls reported having tried illicit drugs (4.6% vs. 3.0%,
P < 0.001). Comparing the CAP survey and the Young-HUNT 3 survey, more girls in the CAP survey reported current smoking
(P < 0.001) and having tried illicit drugs (P < 0.001), but no statistical evidencewas found for a difference between the surveys
in girls' current alcohol use (P¼ 0.550). Fewer boys in the CAP survey reported current alcohol use (P < 0.001), but more boys
reported having tried illicit drugs (P < 0.001), compared with the Young-HUNT 3 survey. We found no signiﬁcant differences
in current smoking between boys in the two populations (P ¼ 0.221).
In Table 3, we present frequencies of smoking, drinking, and drug use by psychiatric disorder for the sample of psychiatric
patients. In the CAP survey (n ¼ 566), the highest frequencies of current smoking were reported by those with mood (29.8%),
hyperkinetic (22.8%) and anxiety disorders (18.2%). None of the adolescents with ASD reported smoking. The highest fre-
quencies of current alcohol use were found in those with mood (67.1%), eating (68.2%), and anxiety disorders (45.3%), while
those with ASD had the lowest frequency (7.7%). Having tried illicit drugs was reported with highest frequency in those with
mood (15.3%) or hyperkinetic disorders (15.0%). None with ASD had tried illicit drugs.Table 4
Logistic regression models predicting smoking, alcohol use, and drug use in adolescents in the CAP survey vs. those in the Young-HUNT 3 survey.
Smoking Alcohol use Drug use
Overall n OR (95% CI) P n OR (95% CI) P n OR (95% CI) P
Unadjusted
CAP survey 8472 1.68 (1.35e2.08) <0.001 8281 0.71 (0.60e0.84) <0.001 8602 3.77 (2.87e4.96) <0.001
Adjusted separately for
Female sex 8472 1.67 (1.34e2.07) <0.001 8281 0.70 (0.59e0.84) <0.001 8602 3.82 (2.91e5.03) <0.001
Age in years 8472 1.95 (1.55e2.44) <0.001 8281 0.72 (0.58e0.89) 0.003 8602 4.83 (3.62e6.46) <0.001
Level of parental education 8234 1.35 (1.03e1.78) 0.029 8047 0.62 (0.50e0.75) <0.001 8362 2.87 (2.03e4.07) <0.001
Adjusted for all 8234 1.69 (1.27e2.25) <0.001 8047 0.72 (0.56e0.93) 0.011 8362 4.15 (2.87e5.99) <0.001
Binary logistic regression with the Young-HUNT 3 survey as reference group. Level of parental education is a categorical variable and represents the number
of years of parental education.
Fig. 2. Percentage of adolescents who are current smokers in the CAP survey and the Young-HUNT 3 survey by age group.
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both study samples (Figs. 2e4). Excluding the 19e20 year olds in the oldest age group did not change any of the results (data
not shown). Furthermore, associations were found between current smoking, alcohol use, having tried illicit drugs, and lower
level of parental education (data not shown).
The results of the logistic regression models for smoking, alcohol use, and illicit drug use in the CAP survey versus the
Young-HUNT survey are presented in Table 4. Adolescents in the CAP survey had a higher risk of current smoking than did
adolescents in the Young-HUNT 3 survey (crude odds ratio, OR ¼ 1.68, CI 1.35e2.08, P < 0.001). When adjusted separately for
sex, this OR remained practically unchanged. After separate adjustment for age, the OR increased (OR ¼ 1.95, CI 1.55e2.44,
P < 0.001), whereas adjustment for level of parental education attenuated the association somewhat (OR¼ 1.35, CI 1.03e1.78,
P¼ 0.029). In the ﬁnal model, concurrent adjustment for sex, age, and level of parental education did not change the crude OR
substantially.
Adolescents in the CAP survey had a lower risk of being current alcohol users compared with those in the Young-HUNT 3
survey (crude OR¼ 0.71, CI 0.60e0.84, P < 0.001). After separate adjustment for sex and age, this OR remained approximately
unchanged, although the signiﬁcance level was somewhat lower (P ¼ 0.003). When adjusted for level of parental education,
this lowered OR decreased slightly (OR¼ 0.62, CI 0.50e0.75, P < 0.001). In the ﬁnal model, concurrent adjustment for sex, age,
and level of parental education did not change the crude OR substantially.
Those in the CAP survey had a higher risk of having tried illicit drugs compared with those in the Young-HUNT 3 survey
(crude OR ¼ 3.77, CI 2.87e4.96, P < 0.001). When adjusted separately for sex, this OR remained approximately unchanged.
Adjusting for age increased the OR (OR ¼ 4.83, CI 3.62e6.46, P < 0.001), and adjusting separately for level of parental edu-
cation decreased the OR (OR ¼ 2.87, CI 2.03e4.07, P < 0.001). Adjusting concurrently for sex, age, and level of parental ed-
ucation, increased the OR slightly (OR ¼ 4.15, CI 2.87e5.99, P < 0.001).
Adolescents with two or more psychiatric disorders, compared with those with only one psychiatric disorder, did not have
a higher risk of current smoking (crude OR ¼ 1.05, CI 0.67e1.65, P ¼ 0.841), alcohol use (crude OR ¼ 1.17, CI 0.82e1.69,
P¼ 0.388), or having tried illicit drugs (crude OR¼ 1.03, CI 0.60e1.78, P¼ 0.908). Adjustment for sex, age, and level of parental
education did not change the results substantially (data not shown).Discussion
In this study, adolescent psychiatric patients, compared with adolescents in the general population, had a higher prev-
alence of current smoking and an odds of having tried illicit drugs increased by four times, but they had a lower prevalence ofFig. 3. Percentage of adolescents who are current alcohol users in the CAP survey and the Young-HUNT 3 survey by age group.
Fig. 4. Percentage of adolescents who have tried illicit drugs in the CAP survey and the Young-HUNT 3 survey by age groups.
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drug use, and those with eating disorders had the highest frequency of alcohol use. Increased psychiatric comorbidity did not
seem to be associated with increased substance use. In both samples, higher frequencies of girls than boys reported current
smoking and current alcohol use. Substance use increased with increasing age in both study samples.
Smoking
In our study, adolescent psychiatric patients reported current smoking more often than did the population sample. This is
in accordance with a review showing a strong association between nicotine dependence and mental disorders (Aubin et al.,
2012). Possible explanations might be the beneﬁcial effect of nicotine on cognition (improving attention and working
memory), mood (enhancing positivemood), and themesolimbic reward pathway (Aubin et al., 2012). In our study, thosewith
mood disorders reported the highest frequency of smoking. This might be of clinical relevance, because serotonin levels,
known to be closely related to mood, are inﬂuenced by nicotine smoking: Short term smoking increases, while long-term
smoking decreases, serotonin levels (Aubin et al., 2012). Further, depression and smoking might share genetic vulnera-
bility (Tsuang et al., 2012).
In keeping with our ﬁndings, anxiety disorders have been linked to smoking among adolescents in several studies
(Lawrence, Considine, et al., 2010; Lawrence, Mitrou, et al., 2010; Moylan, Jacka, Pasco, & Berk, 2012, 2013; Saban & Flisher,
2010). Smoking may itself lead to increased anxiety, anxiety may increase smoking rates, and both may be inﬂuenced by
shared vulnerability factors in both adults and adolescents (Moylan et al., 2013). Structural brain changes (e.g., reduced gray
matter volumes in the prefrontal cortices, reduced volumes of the frontal lobes, temporal lobes, and the cerebellum) seen in
smokers overlap to some degree with neuroimaging changes observed with anxiety disorders (Moylan et al., 2013).
The high frequency of smoking in adolescents with hyperkinetic disorders in our study is supported by the literature (Gray,
Baker, Carpenter, Lewis, & Upadhyaya, 2010; Glass & Flory, 2010; Gray & Upadhyaya, 2009; Nigg, 2013). One hypothesis
suggests that patients might self-medicate, as nicotine can temporarily reduce the severity of ADHD symptoms (Dome,
Lazary, Kalapos, & Rihmer, 2010; Nigg, 2013), but this is not well documented among adolescents (Glass & Flory, 2010).
Additionally, those with ADHD have high novelty seeking and are possibly less responsive to social inﬂuences from peers and
family (Glass& Flory, 2010). Furthermore, ADHD smokers may be more sensitive to the effects of smoking abstinence (Kollins
et al., 2013). According to a review, the relationship between ADHD and smoking involve a dysregulation of dopaminergic and
nicotinic-acetylcholinergic circuits, which in part are caused by genetic variations (McClernon & Kollins, 2008).
Alcohol use
Previous cross-sectional and longitudinal studies have found that substance dependence, including alcohol dependence, is
strongly associated with psychiatric disorders (Saban & Flisher, 2010). This is in keeping with our ﬁndings. However, it was
somewhat surprising that substance usewas highest in the Young-HUNT 3 general population sample. A possible explanation
may be different drinking cultures in urban Sør-Trøndelag, where the CAP survey was conducted, and rural Nord-Trøndelag,
the site of the Young-HUNT 3 survey, as rural drinking habits often differ from urban drinking habits in terms of the type and
amount of alcohol used (Donath et al., 2011). People with psychiatric disorders might also be too sick to drink alcohol, or they
might use medications that should not be combined with alcohol.
Those with mood and eating disorders reported the highest frequencies of current alcohol use in this study. Alcohol
consumption is inﬂuenced by both genetic factors and familial environment, but the latter is assumed to be the strongest
factor (Agrawal et al., 2012). Our results are in line with a recent review reporting a cross-sectional and longitudinal asso-
ciation between depression and alcohol use in young people in the normal population (Saban & Flisher, 2010). Findings from
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factors (Munn-Chernoff et al., 2013).
Illicit drug use
Compared with the general population sample, adolescent psychiatric patients had, after adjustment, odds of illicit drug
use increased by four times. According to a large European report on students, Norway is a country with low cannabis use
(5e9%) (Hibell et al., 2012), and these numbers correspond with what the adolescents in the Young-HUNT 3 reported (4%). In
contrast, the adolescents in the CAP survey reported higher frequencies of having tried illicit drugs (13%). Although results
from past studies are equivocal, a review reported clear evidence of a cross-sectional and longitudinal association between
psychopathology and cannabis use in both adults and adolescents (Saban & Flisher, 2010).
In the CAP survey, adolescents with mood, hyperkinetic or anxiety disorders reported the highest frequencies of having
tried illicit drugs. According to a review, cannabis contains psychoactive components that could potentially interfere with
normal adolescent neurodevelopment, predisposing early cannabis users to psychiatric disorders like depression (Chadwick,
Miller,& Hurd, 2013). It has also been suggested that cannabis is used to alleviate symptoms of depression (Leweke& Koethe,
2008). The association between depression and cannabis use is consistent, although a causal relationship between depression
and cannabis use has not been established. The cross-sectional and longitudinal association between anxiety disorders and
cannabis use has been found to be inconsistent (Copeland et al., 2013). A meta-analytic review showed that adolescent
substance problems, such as marijuana use, are associated with early ADHD (Lee et al., 2011).
Substance use and ASD
None of the adolescents with ASD in our study reported having tried illicit drugs or being current smokers, and only a few
were current alcohol users. Key central features of ASD are limited social relationships and problems in communication
(Berney, 2004). Adolescents with ASD might not be comfortable losing control or being present in settings where substances
like tobacco, alcohol, and illicit drugs are used. The evidence for alcohol misuse in ASD has not been quantiﬁed by systematic
research (Berney, 2004).
Substance use, sex, age, and level of parental education
In accordance with our hypothesis, and some, but not all, previous studies, more girls than boys reported current smoking
and more boys than girls, reported current alcohol use. In two large European reports, the sex difference in smoking and
alcohol use among adolescents was small or negligible (Hibell et al., 2007, 2012). We found no sex differences in illicit drug
use in the adolescent psychiatric sample, whereas more boys than girls reported having tried illicit drugs in the general
population. Results from The Substance Abuse andMental Health Services Administration show similar rates of illicit drug use
among boys and girls aged 12 to 17 (Substance Abuse and Mental Health Services Administration, 2013), which conﬁrms our
results from the CAP survey, but not in the general population sample.
Consistent with the literature, smoking, alcohol use, and illicit drug use increased with age in both study groups
(Substance Abuse and Mental Health Services Administration, 2013; Swendsen et al., 2012). Furthermore, a lower level of
parental educationwas associatedwithmore substance use in our study. A recent review conﬁrms that thosewith low SES are
more likely to smoke, smoke more cigarettes per day, and also appear to extract more nicotine per cigarette than do those
with a higher SES (Hiscock et al., 2012). In line with our ﬁndings, another review found consistent, though weak, evidence
between low childhood SES and later cannabis use (Daniel et al., 2009).
Strengths of this study
Our study has several strengths. It included a relatively large clinical sample, providing a high degree of precision in the
estimates. Psychiatric diagnoses were classiﬁed by a clinician according to the ICD-10, thereby removing the limitations of
using self-report measures to establish psychopathology. Unlike previous research, we investigated smoking, alcohol use, and
drug use across diagnostic groups to study associations between psychiatric diagnostic groups and substance use. We also
compared the results with a large-scale general population sample, the Young-HUNT 3 survey, which used the same ques-
tions about substance use, increasing the validity of the results.
Limitations of this study
Some limitations need to be taken into account. This is a cross-sectional study, and the temporal nature of the associations
cannot be elucidated. Hence, longitudinal studies are needed to investigate the causal relationship between psychiatric
disorders and substance use. Because only 43% of the eligible patients invited participated in the CAP survey, this study should
be replicated. Additionally, inter-rater reliability for diagnostic assessment was not assessed. However, the diagnoses were
made by an experienced child psychiatrist or psychologist after consensus discussions with professional co-workers in the
multi-disciplinary team, according to national guidelines and procedures. The adolescents in the CAP survey were younger
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and the results did not change when we excluded 19e20 year olds from the analysis. Further, we used level of parental
education to indicate socioeconomic status, and this may not encompass the entire concept of SES. Smoking, alcohol use and
drug use in adolescents were assessed using self-reported questionnaires. Consequently, this report may be inﬂuenced by
information bias, which could have led to an under- or overestimation of substance use. Adolescents in the HUNT survey
completed the questionnaire in school, with pen and paper, while those in the CAP survey answered an electronic ques-
tionnaire at the clinic. Different settings might have affected the answers. Also, the question regarding illicit drug use was a
very general, non-validated item. Further, most of the adolescents in the CAP survey lived in an urban area, whereas the
adolescents in the Young-HUNT 3 survey lived in more rural areas, and the two studies were conducted at slightly different
times. The difference in residential area and time might also have affected the adolescents' self-reports.
Conclusions
Our results show an increased prevalence of risky health behaviors in terms of smoking and illicit drug use among ad-
olescents with psychiatric disorders comparedwith the general population, whereas the frequency of current alcohol usewas
high in both samples. Clinicians and other health professionals should be aware of disorder-speciﬁc patterns of smoking and
substance use in adolescent psychiatric patients to initiate new and tailored preventive measures.
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